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A. Quarter-mil Aluminized Kapton Spacesui t  Material 
CUSTOMER TRW LABORATORY NORMAL EMITTANCE 
s /N s I N  OUTSIDE INSIDE 
A 387-68 0.470 0.285 
B 388-68 0.430 0.252 
C 389-68 0.407 0.244 
D 390-68 0 . 4 5 4  0.22~ 
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I. INTRODUCTION *'!!a 
I ..-  This is t h e  r e p o r t  o f  normal emit tance measurement r e s u l t s  f o r  
spacesu i t  m a t e r i a l s  t e s t e d  i n  the TPW T h e m p h y s i c s  Sec t ion  l abora to rv .  
These measurements were taken i n  response t o  a ve rba l  r eques t  by J .  Poradek 
. of t he  NASA Manned Spacecraf t  Center.  The tes t  specimens were submitted 
by the  customer. 
- 
11. METHOD OF MEASUREMENT 
Near-normal emit tance w a s  determined from r e f l e c t a n c e  d a t a  measured 
with a Cier Dunkle I n f r a r e d  Reflectometer (Nodel DB 100). This  instrument  
is  s imilar  t o  t h a t  descr ibed  by Nelson, e t  a l . '  Normal emit tance ( E ~ )  was 
c a l c u l a t e d  from the  express ion  
€ " 1 - p  Q 
where E = normal emit tance measured wi th  the  
Quick Emittance Device 
the  r e f l ec tomete r  scale.  
and p = r e f l e c t a n c e  as read d i r e c t l y  from 
I t  should be pointed ou t  t h a t  t hese  in spec t ion  measurements are of 
l i m i t e d  abso lu te  accuracy (genera l ly  f 0.051, but  good re la t ive accuracy 
(gene ra l ly  k0.02). 
wi th  accu ra t e  abso lu t e  methods (e-g., c a l o r i m e t r i c  methods) are extremely 
u s e f u l  f o r  scanning l a r g e  q u a n t i t i e s  of s imilar  materials. Care should be 
exe rc i sed  when comparing d i f f e r e n t  c l a s s e s  of materials based on the  EQ 
measurement on ly ,  s i n c e  the  absolu te  accuracy of the  instrument  is a s t r o n g  
f u n c t i o n  of material class; i . e . ,  metals, opaque d i e l e c t r i c s ,  and s e m i -  
t r a n s p a r e n t  materials are all sub jec t  t o  e r r o r s  of d i f f e r t n g  magnitude. 
complete d i scuss ion  of t h e  instrument is presented i n  Reference 1. 
Therefore ,  t hese  measurements, when used i n  conjunct ion 
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B. Helmet Pleaeurement 
both  a l a t e ra l  and v e r t i c a l  d i r e c t i o n .  Lateral measurements were taken,  
proceeding from t he  right t o  t h e  l e f t  ear p i v o t ,  along a p lane  b i a e c t i n g  
the  visor. 
top t o  bottom. 
These measurements were taken a t  approximately two inch  i n t e r v a l s  i n  
Vertical measurements w e r e  taken along a medial plane from 
PART TRW LABORATORY NORMAL EMITTANCE ( € 0 )  
NAME s 1:: RIGHT-LEFT TOP-BOTTOV 
Sun Visor  411-68 
P r o t e c t i v e  
Visor 
412-68 
(a) 0.430 
.490 .42e 
.438 , 400  
.42e .47 4 
.433 
(a) 0.557 
.424 .42 3 
. 4a9 
(a) 
(b) P r o t e c t i v e  v i s o r  bul l ' s -eye area. 
Accuracy of the  measurement does no t  j u s t i f y  a t h i r d  s i g n i f i c a n t  f l g u r e .  
I t  is shown h e r e ,  depressed, merely to i n d i c a t e  d a t a  t r ends .  
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